In five separate tests, hepatitis B virus in dried human plasma was exposed for 10 min at 20°C to disinfectant chemicals having activity levels ranging from intermediate (e.g., 70% isopropyl alcohol) to high (e.g., 2% aqueous glutaraldehyde at pH 8.6). Five chimpanzees (one animal per disinfectant chemical) received treated material intravenously, and none showed signs of infection after post-inoculation periods of 9 months. Two animals were rechallenged with inoculum treated in the same manner, except that saline was used instead of a disinfectant chemical; both were infected within 4 weeks. Our results showed that hepatitis B virus was not as resistant to disinfectant chemicals as once thought and suggested that chemicals with similar activity levels (intermediate to high) mnight possibly be used on hepatitis B virus contamination with a margin of safety.
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Epidemiological studies done after the development of specific serodiagnostic tests have shown that hepatitis B virus (HBV) may be transmitted by routes other than classic percutanous exposures such as blood product transfusion or needlestick inoculation with contaminated material (11, 12, 18) . Hepatitis B surface antigen (HBsAg) has been detected on a wide variety of inanimate environmental surfaces (3, 4, 6, 7, 9, 10, 17, 19, 21, 22, 31) , and investigators have hypothesized that HBV contamination of these surfaces explains instances of disease transmission in the absence of overt percutanous or mucous membrane exposures (4, 11, 12, 18) . This hypothesis is strengthened by the fact that HBV in human plasma survived and caused infection in a chimpanzee after being dried and then stored at 25°C and 42% relative humidity for at least 1 week (2) .
Since of "super virus" in terms of its resistance to germicidal treatments. In 1977, we suggested that although HBV may be comparatively more resistant to a variety of physical or chemical agents than most viruses, it was unreasonable to assume that its level of resistance is equivalent to that of bacterial endospores (4) . At that time, using the scheme of Spaulding et al. for classifying germicidal chemicals (25) , we proposed that the resistance of HBV be considered greater than that of the tubercle bacillus but less than that of bacterial spores and probably much closer to the former. Accepting this consideration, it may be assumed that a normal physical or chemical sterilizing treatment capable of killing large numbers of bacterial spores would also kill large numbers of HBV. With disinfection processes, however, one must rely on empirical observations. HBV is not as resistant as bacterial spores, nor does its resistance even approach that of spores; this is known because HBV in human serum is inactivated by boiling for 1 min (12), a treatment that bacterial spores can withstand for hours. Therefore, a physical or chemical treatment known to exhibit sporicidal activity should also be virucidal for HBV.
We also used an alternate approach to determine the action of a germicidal agent on HBV by studying its effects on the immunological reactivity of the HBV-associated and comparatively stable antigen, HBsAg (4) . Others have also used this approach (15, 23) . We assumed that if a physical or chemical agent can destroy the reactivity of HBsAg, it can also destroy the infectiv-ity of HBV. Similar strategies have been used by determining the effect of germicidal agents on the morphology of HBV (29) or effects on other associated markers such as endogenous DNAdependent polymerase activity (20) . Although studies such as these have produced useful information to increase confidence levels and lessen the severity of physical or chemical germicide recommendations, the results of the studies are often difficult to interpret. For example, there are certain germicides, such as formaldehyde, whose actions are fixative in nature, and HBsAg immunological reactivity is not destroyed at concentrations high enough to kill bacterial spores. In addition, the concentrations of germicides necessary to inactivate HBsAg within a reasonable period of time are often comparatively high, resulting in very conservative protocols of decontamination to be used in high-risk environmental settings.
We report here the first in a continuing series of direct chimpanzee infectivity studies to determine whether HBV will survive certain common physical or chemical treatments.
MATERIALS AND METHODS
Source of HBV. The single-source human plasma (designated HLD-1) was the same as that used in recent reports on transmission of HBV infection via eye inoculation of a chimpanzee (5) and survival of HBV after drying and storage at 25°C and 42% relative humidity for 1 week (2). The HLD-1 inoculum is known to be positive for HBsAg, with a radioimmunoassay (RIA; Ausria II, Abbott Laboratories, North Chicago, Ill.) endpoint titer (4) This result indicated that our test method was capable of delivering potentially infectious material to the animals in the disinfectant tests and confirmed our earlier observation that all of the chemicals tested were capable of killing 106 chimpanzee infectious doses of HBV in dried human plasma. Obviously, the data in this study are not applicable to a great deal of statistical analysis (one disinfectant chemical, one chimpanzee), and certainly they do not show the superiority of one of the tested chemicals over another. In effect, what was shown was that HBV does not appear to be as resistant to chemical germicides as once thought. These results may be helpful in designing disinfection strategies in high-risk areas, but they should not be construed as meeting the EPA criteria for specific effectiveness claims on labels of commercially available germicides containing the chemicals tested. The study examined disinfectant chemicals ranging in activity levels from intermediate (e.g., isopropyl alcohol) to high (e.g., 2% aqueous glutaraldehyde), and all were shown to be effective against HBV under a "worst-case" situation (dried plasma, 20°C, 10 min). This suggests that any chemical germicide having an activity level in this range might also be used on HBV contamination with a margin of safety, provided that the chemical is properly used. Proper use of disinfectant chemicals is discussed in detail elsewhere (1, 8, 25) , but the most important step in any disinfecting protocol is adequate precleaning of surfaces before conducting the actual disinfecting step.
There are many questions remaining regarding the resistance or sensitivity of HBV to other physical or chemical agents (e.g., temperatures between 60 and 100°C, phenolics, and quaternary ammonium compounds), but the scarcity and expense of chimpanzees hamper the gathering of any statistically valid data. Until a laboratory culture method for HBV is developed, the interruption of the environmentally mediated transmission of HBV infection will have to depend primarily on judicious use of the small amount of existing direct data on infectivity (2, 14, 16, 24, VOL. 18, 1983 
